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ThlS is a report on the numbers of patents arising in the
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postwar period from government=financed research and development.,
The many previous studies and investigations of federal patent
policies never yielded more than incomplete and often inconsistent
datae The total number of patents, owned by or licensed to the
federal government, has grown rapidlye. The total, however, is
quite small when compared with the total of all patents issued

or assigned in the postwar period to residents of the United States
and to U,S. corporationse The numbers of pat‘;ents from governmente
financed R & D have grown and fluctuated in step with applied

research, but with a lag whose average length is estimated to be

at least five and one-haif years. /J')L L(/ )
furrt
e

Irhis article is a result of research supported by a grant
(1sG_L25) to@e George Washington University by the National
Aeronautics and Space Administration.

*professor of Economics, The George Washington University

##) ssistant Research Professor of Economicsy The George Washington

Universitye

Civitboiosi LY AT ~
Liwi Uiiliwaimu ik kiasikiiiog MAEA '

N




Data are presented on the numbers of titles and licenses by
major federal agencies. The title-policy =gencies hold many
licenses, and the license-policy arvencies administer large portfolios
of titles. The government acouires titles and licenses from its
own employees and from R & D contractors. Emplojees account for
about one-third of all of the natents. They are heavily concentrated
in a few technologies and in a few industries.?

This is the first of a series of studies of the patent activities

of the federal ~cvernment, of its emnlovees, and of its contractors.

This article presents for the first time, so far as we know,
the complete data on the numbers, the scurces, and the kinds of
patented inventions flowing from research and development financed
by the federal government. The disposition of patent rizhts from
R & D conducted by private organizetions and n-id for 'y the
federal government is of course the quection of federal patent
nolicies, a cuestion much controverted for many years. So too
is the disposition of the richts to the in-entions of -overnment

employees, There is no need for us to review the controversies

27his article presents only part of the data we have collected,
Our complete d-ta, contained in about 50 separate tables, consist
of the numbers of titles md licenses by years from 1945 to 1962,
by agency md by sources (employees and contractors); the titles and
licenses are also classified by Patent Office Classes and according

to the Standard Industrial Classification.




here or to take a stand on w! ich patent policy best fosters the
public interest, Our task now is the modest one of setting forth
the simple facts about the patents in which the federal zovernment
has an interest,

On October 10, 1963, President Jon F. Kennedy addressed a
*lemorandum on gzovernment patent policy to the heads of the executive
devartments and azencies. The Memorandum points to the importance
oi the patent practices of the several derartments and azencies
engrzed in research and develonment., The Memorandum contains a
statement of guidelines Ffor »olicy on the disposition of rights
to inventions made wder contracts with outside orzanizations.

To "monitor, record, and evalu-te the practices of the a-encies,"
as well as to carry out other Juties, a Patent Advisery Panel
was to be established under the Fe'eral Courcil for Science and
Technology.

The creation of the Patent ‘dvisory Panel tectifies to the
continued importance attached to the n-tent policies of the federal
agencies, The Parel has been hamnered until now by the lack of
comprehensive and accurate fazctual knowledge on just what has
been ha-pening under the different proctices of the federal agencies,

The data we report here have <till another significance.
Patented inventions are one, 'ut just one, kind of output from
the resources devoted to resesrch and develonment. DMuch is known
about R & D inputs; the N-tional Science Foundation has published
a wealth of detailed iiaterial on R & D activity, both federal

and private, In contrast, little is known atout the ocutput of



federal R & D. To be sure, there is much awzreness of the major
accomplishments of feierally financed R & D-~-the new weapons and
devices, the advances in svace technology, and the host of other
technical improvements. When we say that little is known about
R & D outnut, we mean the lack of knowledge of the snecific,
comprehensive, quantitsative data on out~ut, and in particular,
of snhecific inputeoutnut relations. The outputs of ‘ederally
financed R & D are invertions, information, and improvements in
technologzy. To measure these ocutputs is not easy; ‘ut we believe
that some kinds of mesningful indexes can be constructed, To
pursue this lin- of thou:ht, however, is to so beyond the bounds
of this article. It deals solely with the patented inventions

from federally financed R & D,
PREVIOUS STUDIES

In the large literature cn federal p-tent policies there
are some studies thet contain more than fra'mentary statistical

materials on the oreration of p=tent policies.3 The first najor

3This discussion excludes studies about the thousands of
patents seized by the Alien Propert: Custodian during "‘orld War II,
The Custodian kept complete reccrds on the nuibers of seized
~atents, their sources, and the nurbers of licenses grsnted on
them, The data were nublished in the annual renorts of the Custodian,
The National “atent Pla ning Cormission, established in

December, 1941, was authorized by President Franklin D. Roosevelt



stud: in the postwr ~eriod w-z the 't orney General's 2eport of
19),7.4 This massive report, with its 19 monographs, does not
of course contnin any data later than for the year 1946, Despite
the wealth of dctall scattered about in the three volumes, the
report offers rno pancramic view of the totsl o7 the patented
inventions flowine from the research and development activities
of the federal povernwent in the years before 1947. The 1956
Rerort of the Attorney General® also deals with patent policies
and their poscible effects. Most of the data in this report,
however, are on federal resesrch and development expenditures
and their concentration in large companies,

More information on patents from federally financed research

and develonment became public in the late 1950's. The Atomic

to make a comprehensive study of the American pstent system.

The Co mission began to study the govermnment's own »atent practices
by sending questiornaires to government agencies. Because the
Attorney General was assigned a similar task in February, 1943,

the Commission did little or nothing with the data it had collected.

hU.S. Department of Justice, Investipations of Government

Patent Practices and “olicies: Repert and Recormendations of the

Attorner General to # e President, 3 vols, (Washington, D.C.:

U. S. Government Printing Cffice, no date).

5Report of the Attorney Generzl Pursuant to Section 708(e)

of the Defense Production Act of 1950, as Amended, November 9,

1956, Mimeosraphed,




Energy Commission furnished the Joint Coriiittee on Atomic Energy
fairly comnlete data on AEC!s invention disclosures, patent
applications, and patents issued from 1943 to 1958.6 Other
co mittees of Congress also got small amounts of information from
the executive aqencies.7

Another source of knowledge abcut the patents from federal
R & D is the series of studies published after 1958 by the Subcommittee
on Patents, Trademarks, and Copyrights of the Senate Committee
on the Judiciary. Among the studies are reports on the natent
practices of each of the federal agencies. These reports contain
much informstion and statistical data on the patents assigned to

and licensed to federal +encies, But the data are ircomplete,

6U. S. Conzress, Joint Comnittee on 1tomic Energy, Selected

Materials on Atcmic Trergy P-tents, 2 vols,, 86th Cong.,lst Sess.,

19595 U, S. Comgress, Subcommittee on Legislztion of the Joint

Comnittee on Atomic Fnergy, Hearings, ‘tomic Energy Iatents,

86th Conz., lst Sess., 1959.

TThe lack of comprehensive factual knowledge about patents
and federal R & D, which lack never stood in the wa- of firm
opinions on the wisdom of onposin: patent nolicies, is well illustrated
in the exrerience of "St:dy Group lh." This cormittee of the patent
attorneys of executive arencies was set up in 1957 to studv the
matter o the division of —~rtent rishts between contractors and the
government and to make reco rmendotions for possible changes in
patent policies, The cormittee was unstle, however, to gather

together a body of data to serve as a foundation for anzlysis.




and from them rno full and consistent ricture of the pstents emerging
from the total R & D program of the federal government can be
drawn.,

The most important single report on the patent practices of
an avency is that for the Department of Defense. This report8
was issued on September 1, 1961. The data on patents "obtained"
and assizned to the Departments &F the Army, Wavy, and Air Force
were supnlied b prtent coursel in each of the military departments.
The data s ow the nunters of n-~tents accquired between 1938 and 1960
by contractors and by the rzovernment, For government-owned
pstents, the renort ~ives scurces, i.e., whether they originated
from the work of rovernmen' emploees or from contractors. There
is also a list of firms licensed to use rovernment-owned patented
inventions.

The same report incluwdes the results of two surveys--one of
defense R & D contractors and cne of firms licensed to use
government-owned p-tented inventions. In 1960 the Subcommittee
sent to 120 contractors a questionnaire on their research and

development exrenditures amd their natent activities. A different

8patent Practices of the Departrent of Defense. Treliminary

Report of the Su co mittee on Pateste, Traderarks, and Copyrights
of the Committ e on *he Judiciary, United States Senate. B87th
Conge, lst Sess. 7ursuant to S. Res, 55, Report Ho. 148l

(‘fashinzton, D.C,: U, S. Government Printing Ofifice, 1961).




~w-rtionnaire, directed toward determining rates of commercial use,
was sent to 89 commanies licensed to use governrent-owned patented
inventions. A4s in most surveys of this kind, the data returned
are incomplete because only 78 of the contractors and L9 of the
licenced companies sun~lied the information recuested, Not all

of these furnished complete responses.

In 1959, the Operations Research Office (now the Research
Analvsis Corporation) published a study on defense spending and
the U, S, economy.9 Appendix F of that study covers patent matters
in military research and development activities, To highlight
the inade~uate and confused state of data about government R & D
patents, the ORO Group nresented two sets of nuvbers on patents
assigned to the Departments of Arm~, Navy, and Air Force during
1956, These numbers are for the vear 1956 only. The researchers
counted the nurbers of natents assigned to each of the military

departiments thnt were listed in the Index of Patents, published

annually by the U. S. Patent Office. They d so cournted the numbers
of patents recorded by the Assignuent Branch of the U, S. Patent
Office. The margin of disagreement between the two totals ranged
from )y per cent for the Department of the Navy to 26 per cent for

the Denartment of the Air Force.

9Leon Karadbil, Richard Sherman, and Herbert Striner, Defense

Spending and the U, S. Economy (ORO-SP-57) 2 vols. (Bethesda,

Maryland: Operations Research Office of The Johns Hopkins

University, 1959).




Several potent attorneyvs have studied government R & D patent
matters,10 These investigations were made at the time the Government
Patents Foard maintained its index of natents assigned to and

those licensed to the governm.ent.11 Most of the data used in these

10Marcus B. Finnegan and Richard W, Pogue, "Federal Employee

Invention Rights--Time to Lewislate," Michigan Law Review 55

(May, 1957), np. 903~966; and Howard I. Forman, Patents, Their

Ovmership and Administraticn by the United States Government (New

York: Central B ok Company, 1957).

1lm compliance ith sn Executive Order (No, 10096, January
23, 1950), the Government Patents Board msintained records of all
patents in which the zovernment had an interest. The only data
published by the Board were lists of government-owned patented
inventions availsble for free use to the public. (The Patent

Abstract Series). Most of the work of the Board was concerned with

determinations of the property rights of the ~overnment and of
government ernloyees in inventions made by erplo;ees.

Because of reduced Congressional a propriations, the Government
Patents Board eliminated the Index Section., After a shert —~eriod
of bein: merintained by the Co-nmissioner of Patents, the Index
on the numbers of titles and licenses was transferred to the Office -
of Technical Services, U, S. Denartment of Coimerce. Since the
transfer, OTS has kept a file, »- Standard Industrial Classifiecations,
of government-owne ' nstents, That office naver iraintained the

records on license~policy patents,
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studies came from the Government Patents Board,

Under a contract with the National Aeronautics and Space
Administration, Dr. Archie M. Palmer studied the administration
of government-owned patents.12 The Palmer Report includes information
on the numbers of patents owned by the government and the sources
of these inventions for the period 1935 to 1955, The data were
collected while Dr. Palmer was chairman of the Government Patents
Board.

In earlier investigrtions the authors of t»is article gathered
information about government R & D patents.13 Data about patents
aricing from R & D sponsored by the Department of Defense and

owned by zovernment contractors was the main concern of Watson,

12ppchie M, Palmer, Administration and Utilization of
Government=Owned Patent Property, NASA Contract NASw=177
(December, 1960), A reprint of the report a nears in U .S. Congne.,
House, Special Subcormittee on Patents and Scientific Inventions

of the Committee on Science and Astronautics, Hearings, Patent

Policies Relating to Aeronautical and Space Research, Part 2,

87th Cong., lst Sess., 1961, pp. 65-138,
13ponald S. Watson, Harold F. Bright, and Arthur E. Burns,
"Federal Patent Policies in Contracts for Research and Development,”

The Patent, Trade-ark, and Copvrioht Journal of Research and

Education, L (Winter, 1960), nn, 295-L28.
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The information collected by Holman concentrated on governmente
owned patents. Holman made the first complete count of these

patents.1h

THE DATA

The information in this article on the numbers of patents
assigned to and 1icensedls to the rovernment comes from records
maintained by the Assipgnment "ranch of the United States Patent
Office. We believe that these records are the only comdlete and
are the most reliable source of data on the numbers of patents
arising from covernrent-financed R & D in the postwar period,

These records are a valu-~ble source hitherto unexploited.

In comrliance with an Executive Order,16 government agencies

are required to forward to the Assignment Branch complete information

about all natents assigned to or licensed to the government.

liMary A, Holman, "The Utilization of Government-Owned Patented

Inventions," The Patent, Trademark, and Conyright Journal of

Research and Rducation, 7 (Summer, 1963 and Fall, 1963), np. 1LO ff,

157e are aware of the fact that almost all of the licenses
to the government are irrevocable, nonewvclusive, and rovalty-free,
160n February 22, 194k, “resident Roosevelt issued an Executive
Order (No. 942l) providing for the establishment of a register
of all natents in which the ' overnment has an interest. The
Commissioner of Patents ascigned the chore of administering this

register to the Assignment Eranch cof the Patent Ofiice.




Although this requirement h-s been in effect since 15LL, the Assignment
Branch proceeded to ~7sther data about government-interest patents
issuing before 19LL., Being part of the Patent Office, the Assignment
Brarich can collect information about vnatents that does not
necessarily flow to the :overmuent a -encies financing the R & D
from which the patents ori inate. This is true particularly when
patent applications are filed by government contractors. They do
not always inform government a-~encles of the existence of licensee
policy patents,

The issignment Branch msintains three different card indexes,
each open to inspection by the public. The first contains all
governnent-interest patents (titles and licenses), arranged by
date of issue., The second index lists, by agency, all patents
licensed to the government, The third index lists, also by agency,
all natents assigned to the government,

The card indexes contain much information about government-
interest patents, such as the names of irventors, the names of
companies emmlovi:g the inventors, dates of patent anplicatioms,
dates of patent issues, and divisions of ownership rights.

Personnel in the Acsignment Eranch do not prepsre reports
on the numbers of patents acquired by the governrent each -ear.
Members of our reseerch staff counted each card in the license and
in the assignment index, Our data are as a:curate and as comclete
as possibles The tedium of counting the cards opens the way to
clerical error, which, however, is certainly less than one per

cent, There are three other possibilities of small errors.
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First, government agencies mi~ht not send information about every

patent to the Assignment Branch., Secondly, clerks in the Assigmment

Branch can make many different kinds of mistakes. Finally, people

using the indexes can misplace the cards because they are loose.
Information about the patents can be obtained from other

sources. However, there is no other single source that will give

a complete picture of all patents ascigned to and licensed to

the government., The Index of Patents, published annually by the

Patent Office, lists all government-owned patents, by agency.

That publication, however, has no information about patents licensed
to the government. In addition, it does not show changes in the
numbers of governrenteowned patents that result from changes in
ownership after pstents issue. In 1962, the Office of Technical
Services began to keep records of the patents assigned to the
government, but not of those licensed to the government.

Some zovernment avencies keep complete records on both license-
policy and title-policy patents. Others keep records only on the
title-policy patents. The records of some agencies are incomplete
and scattered because of reorganizations and changes in filing
svetems. One governrent agency sent much of its information about
government R & D patents to a warehouse for stcrage because of

a shortage of space,.

The Role of Secrecy Orders

Rescinding secrecy orders on groups of natents affects the
annual rates of accuisition of patents assigned to and licensed

to the government., Under current natent law, the Patent Security



Division, in cooperation with officials in defense~oriented
government agencies, can place inventions covering security-
claseified technology under secrecy orders. Such orders preclude
the issue of patents, and hence the disclosure of new technology
deemed vital to the national defense, until after the orders are
rescinded. In the late 19L40!'s and the early 1950%'s, the
Department of Defense rescinded secrecy orders on many inventions
made during World War II, The Atomic Energy Commission did the
same thing in the mid-1950%s. The main impetus to the action of
the Commission was a Tripartite Asreement between the United
States, Canada, and the United Kingdom on September 2L, 1956,
The Agreement provided for the exchange of patent rights in the
technology of atomic energy. Since the late 1950's, only a few
inventions arising from the research and development sponsored
by the Atomic Energy Commission and b~ the National Aeronautics
and Space Administration have been classified for security reasons.
Secrecy orders tend to lengthen the time lag between patent
applications and patent issues. The average lag between application
and issue of patents assigned to the government is 56 months.
There is an average laz of 48 months for patents licensed to
the government and of L2 months for all U, S. patents. These
differences in time lags suggest thst more patents assigned to
the government are placed under secrecy orders than those licensed
to the covernment. The covernment does not, of course, grant
licenses to use goverment-owned inventions or disseminate information

about them until secrecy orders are rescinded.



THE NUMBERS OF PATENTS

The numbers of patents acquired by the govermment and licensed
to the government are shown in Table 1,17 The patents are one
of the results of the research and development financed by the
federal government. Strictly speaking, however, not every patent
included in Table 1 is a product of federally financed R & D,

A few dozen of the patents were donated in the early postwar
period to the federal government. Another small number resulted
from research conducted by government employees using only their
own private resources,

It is clear from Table 1 that for each patent it owns, the
federal government holds licenses to two others. The Table also
shows that the numbers of titles have grown faster than the
nutbers of licenses. Since 195&, however, the proportion of
titles to licenses has remained fairly steady. The elfect of
the extension of the title policy in legislation since 1958
has been offset by the steadily higher proportion of contract
to total research and development. Although contract research
results i both titles and licenses, the pronortion of licenses

is much higher,

Relevance of the Data

What is the larger meazning of the numbers in Table 1? The

17The Table covers an 18-year period. For some purposes, it
is nreferable to-present such data for a 17-yvesr period. We chose

18 years so as to give a complete description for the postwar period.
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TABIE 1

TOTAL PATENTE FRCM GOVFRNMMENT-FINANCED R & D

19L5 - 1962
Calendar Years Numbers of Patents Percentages
Owvmed by Licensed Total Owned by Licensed
Government to Government Government to Government
1945 87 850 937 9.3 90,7
1946 150 1,383 1,533 9.8 90,2
1947 157 1,36k 1,521 10.3 89.7
19,8 374 1,116 1,790 20,9 791
1949 1,98 1,719 2,217 22,5 77.5
1950 637 1,710 2,347 27.1 72.9
1951 675 1,498 2,173 3.1 68.9
1952 712 1,281 1,993 35.7 6L.3
1953 678 1,198 1,876 36.1 63.9
1954 62l 912 1,536 40,6 59.L
1955 701 1,070 1,7 39.6 60.L
1556 939 1,553 2,L92 37.7 62.3
1957 980 1,L75 2,U55 39.9 60.1
1958 1,193 1,779 2,972 L0.1 599
1959 1,43k 1,836 3,270 L3.9 5641
1960 1,170 1,957 3,127 37.k 6246 -
1961 1,LL3 2,022 3,165 L1.6 58.)
1962 1,219 1,870 3,089 39.5 60,5
Totals 13,671 26,893 10,56l 33.7 6643

Source: Compiled from data in the Assigmment Branch, U,S, Patent Office.
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Memorandum of October 10, 1963 from the President of the United
States to the heads of executive agencies mentions "a considerable
number of inventions and discoveries" resulting from the conduct
of research and development paid for hy the federal government,
Table 1 gives the actual number. Then the Memorandum goes on to
say that the inventions resulting from work performed under
government contracts "constitute a valuable national resource."
If they do, then so do also the inventions resulting from the
intramural research performed by federal agencies. The men who
drafted the Memorandum cculd hardly have intended to slight the
inventions coming out of government laboratories. Nevertheless,
they did, because throughout the Memorandum they refer to inventions
made under contract,l18

It is not easily possible, in fact, to present exact data
that distinguish the patented inventions coming from the government's
laboratories and other installations from those coming from
private organizations with government contracts or grants. The
titles shown in Table 1 come from both sources; so do the licenses,
Later in this article we present data on government employees
and government contractors as sources of patented inventions.
The emplovees account for about one~third of all inventions.
It seems to be a coincidence that one-third of all patents from

government-financed R & D are owned by the government. Quite

18Perhaps they thought that inveations from Iatrawaral R & D

are covered by Exccutive Order 1009¢ of 1930,
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apart from the coincidence, however, we estimate that in all
probability the one-third ratio also applies to the numbers of
patents (both titles and licenses) from the government's intramral
R & D as a fraction of the total of all of the patents, We

base this estimate on the ratio of intramural to total R & D

in the postwar period.

The Governmentt!s "Portfolio"

The patents owned by the federal government appear in another
light when the numbers of these natents are arranged as portfolios
of unexpired patents. Table 2 displays the federal governmentt!s
patent portfolio at the end of each calendar year from 1947 to
1962, Two sets of data had to be spliced to obtain the figures
in Table 2. One set are unpublished data compiled by Dr. Archie
Palmer wvhen he was chairman of the Govermment Patents Board;
these data are the patent acouisitions for each of the years
from 1931 to 1%4li. The other data are for 19L5 to 1962, from
the Assignments Branch of the Patent Office. Because Palmer's
data go back no farther than 1931, the portfolio of unexpired
patents has to begin in 1947,

A portfolio of patents is to be watched over and managed,
Otherwise the word "portfolio" has little meaning. The only
meaning the word can hove for the federal government is the mere
statistical meaning -- the numbers in Table 2. Until Holman
pubiiched her rescarch on govermment-oumed pa'. nfs, no ¢1e aver

knews how many theie are. And there is stil11l no recheniem for
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TABLE 2

THE P:TENT PORTFOLIO OF THE GOVERNMENT

1947 - 1962
Calendar Year Number Acquired Total Portfolio Index(19)7=100)
1947 157 1,035 100.0
1918 374 1,381 133.h
1949 1498 1,842 177.9
1950 637 2,428 23L.5
1951 675 3,074 296.9
1952 712 3,76l 363.6
1953 678 L, 109 425.9
1954 62l 5,000 483.0
1955 701 5,642 5L5.0
1956 939 6,531 630.9
1957 980 7,471 721.7
1958 1,193 8,621 832.8
1959 1,43k 95993 96543
1960 1,170 11,115 1,073.7
1961 1,Lh3 12,452 1,202,9
1962 1,219 13,58k 1,312.2

Source: TFigures cbtained from an unpubliched tatle compiled by
Dr. Archie Pslmer 2t the tim= he was chairman of the Coverrzent Patents
Board and fr:m data in the Assignments Branch of the U,S. Petaut Office.
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unified management of the portfolio.

The p tents from federally financed R & D in the period
191,5~1962 are less than 6 per cent of the total of United States
patents issued in that period. According to the U. S. Patent
Office, 703,950 patents were issued from the beginning of 1945
to the end of>1962. The government acquired a total of 10,56l
titles and licenses. (Table 1) The ratio is 5.76 ner cent.
When the total number of patents is reduced to allow for patents
igsued to residents of foreign countries and assigned to foreign
corporations, the ratio is still small -~ it becomes 6.89 per

cent.19

RELATION TO RESEARCH AND DEVELOPMENT

Nearly all of the patents owned by and licensed to the
federal government are one of the outcomes of the research and
development rerformed by the government and by its contractors

and grantees. We have already mentioned the inventions donated

19Tc obtain this figure, certain adjustments had to “e made.
The Patent Office has not published at time of writing (June,
196);) the post=1957 data on patents issued to individuals, to
residents of foreign countries, and assigned to U.S. and to
foreign corporations. These data are availabie omly up Lo 1957. On
the assumption that the patents going to foreli.r ypersoas and Tirms
are in the same ratio to the total for i?b5~1962 fz inhs wers for
191;,5-1957, the numbers of patents issued to U.S. residents and

assigned to U.S. corporations can be estimated for 1958-1962,
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to the government, Beside these, some titles have been bought

by the government, and others have been acquired under international
agreements. Other patents not from R & D are licenses bought

by the government and some of the patents issued to ;overnment
employees. The handful--a few dozen out of the forty thousand--

of inventions donated to the federal government belong to the

early postwar period. Most of them, it seems, were applied for
during World War II and the Korean War; many were given to the
government for patrictic motives. The emploee inventions licensed
to the government are ostersibly the fruit of the time and of

the other resources of the emplovees themselves. Some of these
inventions should be attributed to federal R & D programs as

at least indirect results, arising in the new environment created
by federal R & D, Although we do not know their number, other
emplovee inventions must be the products of purely private

research endeavors lying outside the mainstream of federal R & D
programs. We plan to make a study of the inventions made by
government emplovees.

A great difference between federally financed R & D, whether
intramural or extramural, and the commany-financed R & D conducted
by private corporations is that p2tented inventions are not
an intended or nlanned output of federal R & D, Clearly, not
all rrivate R & D is =~imed at the vroduction 27 d=teresd inventions.
But much, if not most, of it does indeed have - 1i: goal. ™.
any event, the fact that patented inventions are unplannec

byproducts of federally financed R & D is probably a major cause
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of their small numbers alongside the numbers of inventions assigned
to private corporationse

So far we have nade only preliminary examinations of the
relation between the flow of federally financed R & D and the
ensuing flow of patents assigned and licensed to the government,
For one thing, there is a long lag between the conduct of R & D
and the issue of a patent, Exploration of its length, by comparison
of the time series of R & D and of patents, suggests that the
lag averages 5 1/2 years, with much variation about this probable
averagee

But examination of the patenting process suggests a somewhat
longer time lag — about 6 3/ yearse As previously mentioned,
the average time lags petween the date of a patent application
and the issue of a patent are 56 months for patents assigned
to the govermment and L6 months for patents licensed to the
governmente An unwelghted average of lags for all inventions
arising from governuent-financed R & D is about 52 months,.
Analysis of almost 1,000 invention disclosure cases in the files
of the jssidtant General Counsel for Patent Matters in the National
Aeronautics and Space Administration shows that th: tine lag
between the letting of an R & D contract and the concepti~n of

an invention averages 8 mon‘c,hs.20 Government contractors are

As might be expected, a small number of inventions disclosed
to NASA by govermment contractors were conceived before contracts

were let, For these inventions, the lead time before contract
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neither more nor less expenditure than officials in government
installations in reporting inventions to NASA. Invention disclosure
cases show that both contractors and government employees disclose
inventions to NASA about 8 months after conceiving the inventions,
Upon receiving invention disclosures, technical experts and patent
ccunsel evaluate the technical merits and patentability of the
inventions., For inventions warranting patent prosecution, NASA's
average time lag between disclosure and patent application is
about 12 months, In summary, the average period for conc:ption,
reduction to practice, evaluation, and preparation of a NASA
patent application is about 28 monthsj the average period in

the Patent Office is another 52 months,

Data on federally financed R & D are collected and published
by the National Sgience Foundation, These data need two adjustments
to obtain the flow that can meaningfully be related to the flow
of inventions, One adjustment is to separate applied research
from the lump sum total of all research and developmente Clearly,

pure or basic research must be taken out of the R & D total,

awards is short —- between -8 and 7 months, It seems that contractors
sometimes begin inventive work in anticipation of contract awards,

or after informal agreements have been made, or in order to

have substantive ideas for contract proposals. The files of

HASA have no information on the time lag between intramural

R & D expenditures and the conceptions of inventionse
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By its very definition, basic research results, when it pays off, 3
in new ideas or theories, They of course are not patentable,
Applied research, which is research conducted toward specific
practical objectives is therefore the relevant, the meaningful,
R & D component for present purposes, The development part of
total R & D must also be cut oute Development consists of technical
activities such as the design and operation of pilot plants,
nonroutine testing, the design and construction of preproduction
prototypes, etc.al

Lt the time of writing, the National Science Foundation
had published only fragmentary data on the separate amounts of
basic research, applied research, and development for each year
since 1940, (With a 5 1/2 year lag, the patented inventions of the

calendar year 1945 were the result of applied research in the

fiscal year 1940,) A rough rule of thumb, based on study of
the bits and pieces of NSF datay, is to assign 10 per cent of
total R & D to basic research, 15 per cent to applied research,
and 75 per cent to development,
The second adjustment is to get rid of the distorting influence
of postwar inflation and to transform the expenditure data for

applied research into constant dollars, To do this an appropriate

21These definitions are adaptations of those published

in various places by the National Spience Foundatione
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index of deflation is needed. We have made provisional calculations,
using the implicit price deflators belonging to the national incame
and product accounts, The result is "adjusted applied research,"
i.cey 15 per cent of R & D expenditures corrected for inflatione
Preliminary examination of the relation between the annual
patent data nad adjusted applied research lagged 5 1/2 years shows
that the two series have grown and fluctuated together, This
finding, we must admit, should hardly occasion surprise. Anyway,
the two patterns of growth are similar. The decline in the
numbers of patents in each calendar year from 1950 to 1954 is
matched by the decline in adjusted applied research in each
fiscal year from 1945 to 1948. The steady increase in adjusted
applied research from 1948 en was accompanied by a growth in
the numbers of the patents from 1954 to 1959. From 1959 to
1962 the annual average number of patents remained at a fairly
stable levels So did the data for adjusted applied researche2?
We can conjecture that the continued increase in the resources
devoted to applied research will result in ever larger numbers -
of patents owned by and licensed to the government, It ié probable,

however, that the growth in the numbers of patents will be smaller,

22y have postponed closer analysis of the relation of
R & D to patents wntil more refined data on R & D and its components

are available,
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proportionately, than the growth in most applied research, This
estimate follows from observation of the behavior of the two
variables in the 1940's and 1950's, Real applied research was
more volatile, hoth upward and downward, than the numbers of

patents.23

THE AGENCIES

The federal agencies with substantial patent activities

are customarily labled as either "title-policy" or "license-policy"
agencies, Table 3 shows the titles and licenses acquired by the
major federal agencies in the period 1945-1962, The Table indicates
immediately that the title-policy agencies administer more titles
than they do licenses, whereas the license-policy agencies have
acquired more licenses than titles, And yet, the Department of

the Army and of the Navy each have acquired more titles than

the Atomic Energy Commissione In turn, AEC's licenses are more
numerous than Agriculture's titles.

The many titles held by the Department of Defense reflect,
not so much an aggressive policy of invention retrieval, as
acquisition by default, ilany of these inventions are turned over
by contractors who do not want them themselves, Patent attorneys

in the Department of Defense believe that licenses offer the

23n other words, the elasticity of the numbers of patents
with respect to the dollar volume of applied research (adjusted

or wadjusted) is well less than unity,.
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TITL.S AND LICsNSES BY MAJOR AGENCIES,

FOR THiv Pr;IOD 1945-1962
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Agency Numbers of Patents Percentages
Titles Licenses Titles Licenses
Agriculture 1,297 15 9169 8.1
Atomic Energy Commission 3,050 1,460 6746 3244
Department of Defense 8,667 2k, 916 25.8 The2
Army 35529 8,159 3042 6948
Navy L,23h 10,067 29,6 704k
Air Force SCL 6,690 1.9 #8.1
A1l Other Agencies® 657 Lo2 6240 38,0
Total 13,671 26,893 33,7 6643

8The other agencies with small, though significant, patent activities

are Commerce, Interior, and National Aeronuatics and Space Administration.

Sources Compiled from data in the Assignment Branch, U,S. Patent Office,
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government as much protection as is needed against possible
infringenent suite.

For the Department of Defense, the amounts of intramural
and contract research and development have as much, if not more,
to do with the proportions of titles and licenses as does patent
policye Most of the R & D sponsored by the Department of the
Air Force has been contract R & De Among the three military
departments, the Department of the Army has the smallest proportion
of contract research; the Department of the Navy is between the
Air Force and the Armye. As the Table shows, the three military
departments have the same ranking in the proportions of titles
and licenses == Air Force, Navy, and Army.

The Department of Agriculture has the highest percentage of
titles because it staunchly follows the title policy and because
it sponsors very little contract R & De Agriculture is required
by the Bankhead-Jones Research Act of 1935 to use federal and state
research facilities as much as possible. Agriculture has made
one modification of its title policy: Under provision in special
appropriations acts, the Rural Electrification Administration
permits contractors tc retain titles to patents originating
under contract R & De Because its R & D program is so small,
the RA has not been an important source for licenses administered
by the Department of Agriculture.

The Atomic Energy Commission, whose devotion to a strong
title policy can hardly be denied, has cne license for every

two titles., iost of these patents licensed to the Atomic Energy
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Commission belong, however, to the war and the early postwar years.
Although the National Aeronautics and Space Administration

held interest in relatively few patented inventions at the end

of 1962, the holdings of that agency will certainly rise substantially

in the future, In the period from 1958 to 1963, NASA jumped

to a place second only to the Department of Defense in its research

and development budget, Of the patents NASA currently has an

interest in, about 70 per cent are owned by the government.

Most of the patents licensed to NASA arose from R & D activities

of a predecessor agency, the National Advisory Committee for

Aeronauticse
THE KINDS OF PATENTS

The patents coming out of the research and development
financed by the federal government in the postwar period could
be grouped or classified in several wayse. How this should be
done depends on the purposes of inquirye When attention focuses
on the spillover or fall-out effects of federal R & D, inventions
can be put into twc groups -- those not yet commercially used
and those actually being so used. These last, in turn, can be
further subdivided into the more and into the less valuable.
Another way of classifying the patents is to separate them
according to source, i.e., whether they come from government
employees or from government contractors. We discuss the sources
later in this article. In another study we plan to analyze the

sources of the patents in the R & D activities of the largest
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government contractorse

Patent Office Classes

Here we first classify the patents by their fields of technolﬁgy.
The system of classification is that of the Patent Office, With
over 300 "Main Classes" and over 57,000 "Subclssses® in 196k,
that system is designed to facilitate the search of prior art,

For this reason and because it is exclusively technical, the
Patent Office's system is not well adapted to answer questions
such as ours: What fields of technology have the most inventions
{from government-financed R & D? For example, inventions that

we should like to group under "aviation" are scattered over many
KMain Classes of the system of classification of the Patent Office.
Inventions coming within the Patent Office Class 2Ly -~ Aeronautics —
are limited to machines and structures adapted to be sustained
by air or to be propelled through the air., Propulsion systems
and electronic guidance devices are other kinds of inventions

made by the aircraft and missiles industry; they fall into other
Patent Office Classes., The Patent Office looks upon firearms

and paper napkin holders with the same view, because both are
devices for dispensing materials.

Despite the difficulties of using the Patent Office Classification
system for purposes other than the one it was designed f#r, grouping
of government R & D patents by this system does show that most of
the inventions are defense-oriented, Table L shows the percentage
distribution of titles and licenses falling into the four main

Patent Exmaining Operation Divisions, These Divisions form the
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TABLE L
PERCENTAGES OF FaitNT> FROw FEDERALLY FINANCsD R & D IN -

PATENT OFF ICE LnXAwINING OPRRATION DIVISIONS

Title of Examining Operation Division Percentage Percentage
of Titles® of Licenses

Chemical 30,9 Te9
Electrical 35617 50.1
Mechanical Engineering 20,1 22,5
General Engineering and Industrial
Arts 943 1945
Total 100,0 100.0

8The percentage distribution includes the first 20 most important
classes, by numbers of patents, of all patents assigned to the
government between 1955 and 1962, The format of the Index of Patents
precludes classification befcre 1955,

brhe percentage distribution includes the first 20 most impe¢rtant
classes, by numbers of patents, of groups of randomly sampled patents
that were licensed to the yovermment between 1946 and 1962, The sizes
of the samples ares +the Atomic Energy Commission, 233 patents; the
Department of the Army. 268 patents; the Departaent of the Navy, 270
patents; and the Department of the Air Force, 267 patents. The Index
of Patents lists patents by assignee but does not separate those
licensed to the government from otherse

Source: Compilec .rom data in the Acsignment Branch of the
U.S, Patent Office, th¢< Index of Patents of the U.S. Patet Office,
and the Official Gazette of the U.S. Patent Office,
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broadest technical classification, There are thirty-two Examining
Groups under the four Examining Operation Divisions., The 300
lain Classes, with their 57,000 Subclasses, cecme under the thirty-
two Examining Groups.

One of the thirty-two Examining Groups desserves particular
attention, That is Group 220 == "Security." About one-third of
all titles and licenses are in this groupy, which comes under the
general supervision of the Electrical Examining Operation Division,
Almost all patent applications covering security-classified inventions
are reviewed by Patent Office officials assigned to Group 220.

The inventions can cover chemical, electrical, or mechanical’
technologies, The Patent Office established the Security Group

to facilitate the handling and examination of security-classified
inventions, In Table l, however, the main patent classes comprising
the 220 Security Group were put into their original groups.zh
Therefore, the Electrical Examining Group appearing in Table L

does not include the 220 Security Group as such,

As the Table shows, the largest proportion of patents arising
from government-financed R & D embody electrical technology. Of
these, the majority of inventions fall within the Radiation and

Instrument Group (Number 260), Other sizable blocks of patents

2"‘Mr. Richard A. Wahl, Director, Mechanical Engineering
Exmaining Operation, kindly helped us with patent classification
matters, particularly those associated with the 220 Security

Groupe
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are in the Information Transmission Group (Number 230), the
Electric Component Systems and Devices Group {(Number 250), and
the Power Group (Number 210),.

Within the Mechanical Engineering Examination Operation
Division, the liaterial or Article Handling and Dispensing Group
(Number 310) and the Manufacturing and Assembling Articles Group
(Number 330) have the most government R & D patents., After
reclassification of the 220 Security Group, ordnance, ammunition,
and explosive devices are in Groups 310 and 330, In the Chemical
Exmaining Operation Division, most inventions flowing from R & D
sponsored by the Department of Defense and the Atomic Energy
Commission fall within the General Chemistry Group (Number 110),
and the High Polymer Chemistry Group (Number 140), The many
government R & D patents covering technology on Nuclear Reactions
and Systems are in the General Chemistry Group. The majority of
food and beverage inventions flowing out of the R & D sponsored
by the Department of Agriculture come within the Specialized
Chemical Arts and Industries Group (Number 170). The Physics
Group (Number L30) has the greatest number of government R & D
patents coming under the control of the Engineering and

Industrial Arts Examining Division.

Classification by Industry

Another way to classify the patents from government-financed

R & D is by industry, using the definitions of the Standard
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Industrial Classification.25 Designed mainly for the Census
of ifanufacturers, that classification makes it poszible to compare
patents as outputs with the inputs of federal spending on industry.
Unfortunately, the industry expenditure data reported by the
National Science Foundation are available only since 1956.

Table 5 gives the industrial classification of patents owned
by and licensed to the govermment from 1946 to 1962, Notice
that the first year in Table 5 is 19L6, rather than 1945, The
total number of titles for 1946-1962 can be looked upon as the
govermment portfolio at the end of 1962 (See Table 2). In 1963,
the Office of Technical Services of the Department of Commerce
published a list of government-owned patents unexpired on December
31, 1961, arranged according to the Standard Industrial Classification.26
Because some patents fall into more than one class, the total
number of patents classified by 0TS exceeds the total number
of patents actually owned by the government at the end of 1961,
The glassification appearing in Table 5 is based on the same
percentage distribution of patents in each industry as that

obtained from the list published by 0TS.

25 The Standard Industrial Classification lianual is published '

by the Technical Committee on Industrial Classification, Office

of Statistical Standards, Bureau of the Budgeteo

2ty,S, Department of Commerce, Index tc the Patent Abstract

Series: Government-Owned Inventions Available for License through

December, 1961 (Washington, D.C., U,S. Government Printing Office, 1963),
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TABIE 5 i

STANDARD INDUSTIIAL CLASSIFICATION OF PATENTS FROM
GCVIRNMENT-FINANCED R & D

PERIOD 1946 TO 1962

Industry Numbers Percentages

Titles Licenses Total Titles Licenses Total

Food =nd Xindred Products 118 a 1218 3.1 a 1.1
Paper and Allied Products 60 a 60 0.L a 0.2
Chemicals and Allied Products 2,574 1,834  L,LO8 18.9 742 11.2
Petroleum Refining and

Extraction 79 285 36l 0.6 1.1 0.9
T.ubber Products 50 70 120 0.4 0.3 0.3
Prim.ary Metals 365 2!.13 608 207 1.0 1.6
Fabricated lMetal Products 979 1,900 2,879 7.2 Tels 7.3
Machinery 1,134 3,952 5,086 8.3 15.5 13.0
Flectrical and Cormrmunication

Equipment 2,456 9,731 12,187 18.1 38.0 31.1
Motor Vehicles and Other

Transportation Equipment 132 403 535 1.0 1.6 1.k
Aircraft and Missiles 789 2,082 2,871 5.8 8.1 Te3
Professionzl and Scientific

Instruments 2,088 2,6l1 L,729 15.L 10,3 12,1
Ordnance =nd Accessories 2,038 1,806 3,8LL 15.0 T.1 9.8

Total Above 13,162 24,947 36,109 96.9 97.6 9743

Other L22 625  1,0L7 3.1 r 2.7

TOTAL 13,58l 25,572 39,156 100,0  100.0 100.0

aless than 0.1 nmer cent of 2ll petents licensed to the Atomic Energy
Commission and the Department of Defense.

PThe total number of licenses shown above is less than that in Table 1.
The total above includes only ratents licensed to the Atomic Energy Commission
and the Department of Defense,

Source: Compiled from data in the Assignment Branch of the U.S. Patent
Office; the Officisl Gazette of the U.S. Patent Office; the Office of Technical
Services, U.T, Departrent of Commerce; and the Standard Industrial Classification
Manual, U.S. Bureau of the Budget.
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The classification of patents licensed to the govermment
foliows the description of inventions given in the 0Ilicial
Gazette of the U, S. Patent 0ffice, The Office of Technical
Services does not maintain records on patents licensed to the
government, The classifications shown in the Table are inflated
random samples of all patents licensed to the Atomic Energy
Commission and to the Department of Defense between 1946 and
1962o27 Because so few patents were licensed to other government
agencies during that period, they were not classified and are
not included in the totalse

It is not surprising that the largest proportion of total
patents (31 per cent) belong to the electrical equipment and
communication equipment industry, The electrical and communication
equipment industry performs about one-fourth of all the federally
financed R & D performed by industrye Compared with the proportion
of federal R & D funds, about 50 per cent in recent years, the
proportion of patents belonging to the aircrafi and missiles
industry is low (8 per cent), In part, this can be explained
by lags between the time R & D is undertaken and the time when
patents issue, Federally financed R & D in the aircraft and
missiles industry has increased rapidly since the first Sputnik

and the “nception of NASA. The small proporiien can also be

27 The sizes of the samples ares the Atcnic Brergy Commission,
233 patents; the Department of the Army, 2£3 patexnic; the Department
of the Navy, 270 patents; and the Department of the Air Force, 267

patents,
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explained by the fact that the development portion of R & D
is high in this industry.

In contrast, the proportion of patents in the chemical
and nrofes.ional and scientific instruments industries is large
compared with the proportien of federal funds going into these
industries, Evidence from preliminary investigations suggests
that the ratio of the numbers of patent applicatiens to invention
disclosures is higher in the field of chemistry than in other
technologies,

Table 5 also shows some difference between the kinds of
patents owned by the govermment and those licensed to ite The
titles are more defense-oriented than the licenses, For example,
15 per cent of the titles are in the ordnance group, in contrast
to 7 per cent of the licenses. Many of tne chemical patents -
19 per cent of the titles and 7 per cent of the licenses -- are
new developments in chemical warfare. Very few license-policy
patents cover techn:logy used by the food industrye. Almest all
of the patents emploved in that industry arise from R & D sponsored
by the Department of Agricultures One of the most important excep-
tions to this are the inventions leading to the development and
widespread use of TV dinners. These inventions came from R & D

sponsored v thne Department of the Army.
SOURCES

Patanl:s on the iaventicns from federaily ilusnicd research
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and development are issued to their inventors, who are either

government employees28

or employees of organizations receiving
contracts or grants from the federal government. The government
employees either assign title to the government or else retain
title themselves, giving the government the usual irrevocable,
nonexclusive, royalty-free, license., So far as we know, employees
of business corporations, of universities, and of other research
organizations always assign title to their employers or to the
government, We do not know if this happans invariably. It
Seems possible that there must have been a few inventions of
no interest or apparent value either to the contractors or te
the government whose titles were allowed to remain with the
employee-inventors., However this might be, we now group all of
the patents as having two sources, government employees and
contractors.

Table 6 presents the data., The footnote to the Table explains
the sources of the few patents included in the colum for contractors.

One-third of all of the patented inventions from governmente
financed research and development were made by government employees,
This proportion, however, has not been constant in the postwar
period. In soume years in the late 19LO's, eunlorees accounted
for 40 80 -m- rum . cf 211 inventions, During tha 1950's, the

284n zweeniion to this rule is the issue of eerlain patents
from MSA 5 redes . b to wr. James E. Walbd, bac aduno ilatrvater of

NASA.



TAELE 6

EiPLOYE: S AND CONTRACTORS AS SOUELES OF
PATENTS FRO.: GOV-RNueNT-FINANCED R & D

1945 - 1962

Calendar Yesar Numbers of Patents Percentages
(Titles and Licenses)

Employees Contractors2 Employees Contractors®

1945 L77 L60 50.9 L9.1
1546 511 1,022 33.3 6647
1947 521 1,000 3Le2 65.8
1948 737 1,053 h1.2 58.8
1949 999 1,218 L5.1 5he9
1950 975 1,372 L1.5 5845
1951 835 1,338 38l 61.6
1952 773 1,220 38.8 6142
1953 608 1,268 324 6746
1954 436 1,100 284 71.6
1955 567 1,204 32,0 68.0
1956 h9 1,743 30.0 70,0
1957 726 1,729 29.6 70.h
1958 939 2,033 31.6 68.L
1959 935 25335 2846 71l
1960 903 2,22l 28.9 il
1961 967 2,498 2749 72.1
1962 960 2,129 3.1 6849
TOTAL 13,618 26,916 D306 661

Tearly all o1 5ne pavants Lil UNIS COLUMN are -7 0. SvauflitCrse A few
are from grantees, from dmors, from purchases (of patenis ocr of licenses)
by the government, and from internaticnal agreements,

Source: Compiled from data in the Assignment Branch, U.S. Patent Office,
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employees! share of the total declined from about L1 per cent
to about 29 per cent,

These changes are roughly consistent with one of the major
alterations in the pattern of federally financed R & D, namely,
the increasing reliance on contract research, According te the
National Science Fcundation,29 federal obligations for "intramural
performance” in the fiscal year 1955 were 37 per cent of thetotal
obligations for R & De The fiscal year 1955 is the first fer
which such data are available., By the early 196C!s, this percentage
had fallen to about 20, Even so, the R & D activities performed
in government~operated installations continued to grow rapidly--
in fiscal 1963 they were about 2 1/2 times larger, in dollar amount,
than they were in fiscal 1955.30'

Table 7 shows the sources of government-owned patents by
major agencies for the period 1945-1962, Table 8 gives the data
for the patents licensed te the government, The variations
from one agency to another reflect the two influences-~the patent
practices of the agencies and the preportions of intramural and

contract research,
CONCLUSION

We have sketched the picture of the functioning of the title

and the license pclicies in the omnduet of research and development

25Federal Funds for Science XI, 1963, p. 12,

301bid,
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TABLE 7

SOQURCES OF GOVERN:ENT-OWNED R & D PATENTS,

BY AGLNCY, FOR THE FoRIOD 1945-1962

Agency Numbers of Patents Percentages
Emplcyees Contracters® Empleyees Contractors
Agriculture 1,263 3L 97l 246
Atomlc Energy Commission 28 3,022 0.9 991
Department of Defense 3,509 5,158 397 6043
Army 1,820 1,709 5146 L8l
Navy 1,347 2,887 31.8 6842
Air Force 3k2 562 37.8 6242
All Other AgenciesP 489 168 Thod 25.6
Total 5,289 8,382 3247 6743

8)early all of the patents in this celumn are from contracters. A few
are from grantees, from donors, from purchases (of patents and licenses)
by the government, and from international agreements,

bThe other agencies with small, though significant patent activities
are Commerce, Interior, and National Aeronautics and Space Administration,

Source: Qompiled frou data in the Assignment Branch, U.S. Patent Offices
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TAELE 8
SOURCES OF PAT:NTS LICENSED TO THL GOVERIENT,

BY :hJOR AGiNCIES, FOR THE PERIOD 1945-1962

Agency Numbers of Patents Percentages

Employees Contractors® Employees Contractors

Agriculture 109 6 ol .8 5e2
Atomic Energy Commission LO 1,420 2.7 973
Department of Defense 75,991 16,925 32,1 6749
Army 2,994 5,165 36,7 6343
Navy L4257 5,810 L2,3 57.7
Air Force 7h0 55950 11.1 8849
A1l Other Agencies? 189 213 4740 53.0
Total 84329 18,56 31.0 69.0

aNearly all of the patents in this column are from contractors. A
few are from grantees, from donors, from purchases (of patents and licenses)
by the govermment, and from internaticnal agreementse.

bThe other agencies with small, though significant, patent activitiex
are Comcerce, Interior, and Naticnal Aeronautics and Space Administration.

Source: Compiled from data in the Assignment Branch, U.S. Patent Offices



financed by the federal government to the end of 1962, The
strokes of our brush are broad, but they are also, we are certain,
accurate, What remains is to fill in detail,

This article is a report on part of a continuing study of
the inventions flowing from government-financed research and
developmento. Except for the data we present, little is now known
about the more than 8,000 patents owned by government employees,
Do they still own all of them? Cr have some been assigned te
business corporations? What is the rate of use of these inventicns?
How does this rate cempare with the rates of utilization of the
government-owned inventions and of the indusiry-owned license-
policy inventions? What amounts of government-financed R & D
went into the creation ef the employee-owned inventions? In
research still to be undertaken, we hope to give answers te
these and te related questions,

Continued examination of the functioning of the title policy
will center on the activities of the large patent departments
of the federal government, We have already learned that all
but one of these departments file patent applications on only
a part of the inventions disclosed to them, We intend to probe
into this matter and gain insight into the inventive activity
stimulated by the federal government, The President's Memorandum
of October 10, 1963 speaks of the (contract) patented inventions
as "a valuable national resource,t® What of the many thousands
of inventions that are not patented? Not all of these, we

tentatively believe, are unpatentable, Are they too a resource?



We do not now know,

Deeper lnvestigatlion of the jperation of the license policy
¢an bring to light the numbers of patents acquired in the postwar
‘Beriod by the largest R & D contractors--patants both from company-
financed and frem government-financed R & Do Still another line
pf inquiry is into the facts, rather than into the spiniens
about, eof the concentration of patent holdings in large corporatiens

in the postwar period,



